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/address information/ 

Length-Adjustable Hydraulically-Blockable Adjustment Device 
Acted Upon by a Pressure Medium 

The invention concerns a length-adjustable hydraulically-blockable adjustment device acted 
upon by a pressure medium with two cylinders arranged coaxially one in the other with a piston 
that divides the internal space of the inner cylinder into two liquid-filled housing spaces, 
arranged moveably in the inner cylinder, which is connected to a piston rod withdrawn outward 
in a sealed fashion on one cylinder end, with a pressure medium space arranged in the annular 
space between cylinders, which is divided liquid-tight by an axially moveable separation piston 
relative to the liquid-filled part of the annular space and with a blocking device that can be 
operated coaxially from the outside, arranged on the end opposite the end on the piston rod side 
for connection or separation of the adjacent housing space to the adjacent space of the annular 
space via at least one flow opening. 

This type of adjustment device is known from DT-OS 1 554 251 in which the inner cylinder is 
guided fixed within the outer cylinder between a closure bushing that guides the piston rod and 
seals off the cylinder at this end and a stopper arranged on the opposite end of the cylinder which 
has a blocking device operable from the outside by rotation, through which the flow opening is 
closed or opened. The cylinders are sealed relative to each other liquid- or gas-tight on the end 
on the piston rod outlet side. The pressure medium space extends from the closure stopper 
situated on the piston rod side to the separation piston. The piston mounted on the piston rod has 
at least one throttle opening through the liquid can flow from one housing space into the other 
during displacement of the piston rod. When the blocking device is closed, the adjustment device 
is fully blocked relative to compressive forces, whereas only limited blocking is present relative 
to tensile forces. 

A length-adjustable gas- or liquid-filled lifting device, especially for stepless height adjustment 
of chair seats, tables or the like, is known from DT-OS 1 812 282 with two cylinders arranged 
coaxially one in the other, with a piston that divides the internal space of the inner cylinder into 
two housing spaces, arranged moveably in the inner cylinder and lying against its inner wall with 
a seal, which is connected to a piston rod guided outward in a sealed fashion on one cylinder end, 
in which the housing space on the piston rod side is continuously connected via at least one 
opening to the annular space between the cylinders and with a valve operable coaxially from the 
outside arranged on the opposite end for connection or separation of the other housing space to 
the annular space via at least one flow opening. In this case a valve lifter that can be inserted into 
the lifting device to connect the housing space to the annular space is provided on the end 
opposite the end on the piston rod side in the closure stopper of the outer cylinder and inner 
cylinder. A hole of somewhat greater diameter than the cylindrical part of the operating pin and a 
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widening of the hole to accommodate a seal are provided in the inner part of the closure stopper, 
in which, between this inner part of the closure stopper and its outer part, a bypass space 
connectable to the housing space bounded by the closure piece is provided, connected on one 
side by a hole in the inner part to the cylindrical annular space and on the other side via a passage 
space formed in the pushed-in operating pin between its annular groove and the inner wall of the 
seal. In this known length-adjustable lifting device a separate blocking device is therefore 
mounted on one end. 

The underlying task of the invention is to simplify an adjustment device of the type just 
described in its design and therefore make it more functionally reliable. 

This task is solved by the invention, in that the inner cylinder closed on its face on the blocking 
device side, having the flow opening in its wall and exposing this face outward, is guided in the 
region of the flow opening in a sealed fashion in the outer cylinder and can be moved axially 
between two positions in which the flow opening is either sealed against the adjacent part of the 
annular space or connected to it, that the pressure medium space is also bounded on its other side 
liquid-tight by an axially moveable separation piston, that at least one part of the partial space of 
the annular space situated between the separation piston and the end on the piston rod outlet side 
is continuously connected to the housing space on the piston rod outlet side via an opening and 
that the piston is closed and lies against the inside wall of the inner cylinder with a seal. 

The essence of the invention therefore consists of the fact that the inner cylinder simultaneously 
serves as a blocking device and as a disengagement device without noticeable additional cost 
being required with reference to design of the inner cylinder. Almost all the cost otherwise 
necessary for the blocking device can therefore be eliminated. Owing to the fact that the inner 
cylinder necessarily has a greater diameter than the operating pin on the blocking device, better 
outward sealing is also guaranteed. To this it must be added that the liquid space is enlarged 
without increasing the design length or outside diameter. Limitation of the pressure medium 
space by two axially moveable separation pistons represents an inventive expedient that permits 
conversion of the pneumatic spring known, for example, from DT-OS 1 812 282 to a liquid- 
blockable adjustment device. 

The expedients according to the invention make it possible to guide the inner cylinder on the end 
of the outer cylinder opposite the end on the piston rod outlet side in a simple bushing. 
Advantageously the flow opening lies in the region of an annular channel formed by a 
constriction of the wall of the inner cylinder, which bridges a seal in the bushing during insertion 
of the inner cylinder into the pneumatic spring. The flow opening is also expediently designed 
here as a flow throttle, known per se. 

To prevent jamming of the inner cylinder and piston rod and therefore the hazard of loss of 
sealing of the adjustment device, it is advantageous if the inner cylinder is guided radially almost 
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free of clearance on its end on the piston rod side, in which this guiding can be caused by the fact 
that the inner cylinder is guided radially on a tubular extension of a closure bushing that closes 
the outer cylinder gas- or liquid-tight and guides the piston rod in sealed fashion from the outer 
cylinder. 

The bushing is expediently designed in one piece with the outer cylinder, which can be achieved 
in a particularly simple fashion, if the outer cylinder is produced together with the bushing in a 
cold extrusion process. 

It is also advantageous that the inner cylinder has a stop that prevents sliding out from the outer 
cylinder, which could be designed as an annular collar lying against the inner face of the bushing 
in a variant only partially blockable against tensile loads, which can be formed in simple fashion, 
for example, by rolling out of the inner cylinder. In another inventive modification of the 
invention, the inner cylinder is provided on its ends on the piston rod outlet side with a seal lying 
against a valve seat arranged on the inner wall of the outer cylinder, separating the corresponding 
liquid-filled partial space of the annular space into two partial spaces in liquid tight fashion and 
preventing sliding out of the inner cylinder from the cylinder. Because of this modification 
according to the invention, the adjustment device is fully blockable not only relative to 
compressive loads, but also relative to tensile loads in the context of mechanical strength of the 
adjustment device. This inventive modification is of particularly great significance for 
adjustment of automobile seat backs, since these must be secured in both directions absolutely 
firmly against high loads, for example, during accidents. It has proven advantageous, if the seal 
encloses a radial annular flange of the inner cylinder, in which the seal expediently consists of 
hard rubber. The design implementation and therefore the manufacturing cost becomes 
particularly simple, if the valve seat is formed by a conical transition part between an expansion 
of the outer cylinder lying on the end of the outer cylinder on the piston rod outlet side and the 
rest of the outer cylinder. 

Additional advantages and features of the invention are apparent from the description of practical 
examples with reference to the drawing. In the drawing 

Figure 1 shows an axial longitudinal section through an adjustment device according to 
the invention with an inner cylinder serving as blocking device in the closed state 
of the blocking device, in which partially different possibilities are shown on both 
sides of the axis of symmetry and 

Figure 2 shows the adjustment device in a depiction according to Figure 1 with the 
activated blocking device. 

The adjustment device has a housing (1), which consists essentially of two steel tubes arranged 
concentrically one in the other with different diameter, namely an inner cylinder (2) and an outer 
cylinder (3). A piston (5) lying against the inside wall of the inner cylinder (2) and sealed on its 
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outer periphery with an O-ring (4) is guided axially moveable in the inner cylinder (2), which is 
fastened to a hollow pin (6) of a piston rod guided from it coaxial to the housing. For this 
purpose the piston rod (7) is guided radially almost free of clearance in a closure bushing (8), 
which is inserted into the outer cylinder (3) with force fitting and sealed relative to it by means of 
an 0-ring (9) on its outer periphery. This closure bushing (8) is secured against sliding out from 
outer cylinder (3) by flanging (10) of outer cylinder (3) extending over its outer face. 

A lip seal (12) is arranged in a cylindrical recess (11) in the closure bushing (8), whose sealing 
lips lie against the piston rod (7) so that this is also guided out from housing (1) in sealed 
fashion. The lip seal (12) is secured against axial displacement relative to the closure bushing (8) 
by means of a lock washer (13) arranged between the closure bushing (8) and flanging pin. 

The inner cylinder (2) is supported radially almost free of clearance but axially moveable with its 
end (2) on the piston rod outlet side on a tubular shoulder (14) of the closure bushing (8) lying 
coaxial to the inner cylinder (2). 

The piston (5) divides the inner space of the inner cylinder (2) into two housing spaces, namely a 
housing space (15) facing the end of the housing (1) on the piston rod outlet side and a housing 
space (16) lying on the other side of piston (5). 

Two separation pistons (18), (19) axially moveable in the annular space (17), both of which are 
sealed with O-rings (20) and (21) relative to the outside wall of the inner cylinder (2) and by O- 
rings (22) and (23) relative to the inside wall of the outer cylinder (3), are situated in the cylinder 
annular space (17) formed between the inner cylinder (2) and the outer cylinder (3). The pressure 
medium space (24) that forms part of the cylinder annular space (17) situated between the two 
separation pistons (18), (19) is filled with an elastically compliant pressure medium, namely a 
compressed gas and/or a biased coil compression spring (25), which lies against the two facing 
annular surfaces of the separation pistons (18) and (19). 

The inner cylinder (2) is sealed gas-tight on its face on the end opposite the end of the housing 
(1) on the piston rod outlet side. This occurs either with a plate (26) mounted on the face end (see 
left half of Figure 1) or by means of a stopper (27) pressed with force fitting into the outer end of 
the inner cylinder, which is axially secured by means of flanging (28) on the outer end of the 
inner cylinder (cf. Figure 1, right half). This stopper (27) would be sealed gas-tight by means of 
an 0-ring (29) on its outer periphery relative to the inside wall of the inner cylinder. The inner 
cylinder (2) is guided out of the housing (1) on this end, in which it is guided in the bushing (30) 
in the form of a cylindrical ring. The bushing (30) sits either in the outer cylinder (3) by force 
fitting, like the closure bushing (8) and is sealed gas-tight relative to it by an 0-ring (31), in 
which it is secured against sliding out of housing (1) by flanging (32) that encloses its outer face 
(see Figure (1), left halO or the bushing (30) is made in one piece with the outer cylinder (3) (see 
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Figure 1, right side), which is particularly advantageous, if the outer cylinder (3) is produced in a 
cold extrusion method. 

The inner cylinder (2) extends from the housing (1) in the rest position depicted in Figure 1. In 
corresponding annular grooves (33), (34) of the hole (35) of the bushing (30), O-rings (36), (37) 
are made at a spacing from each other, each of which seals the inner cylinder (2) gas-tight 
relative to the bushing (30). The O-ring (36) facing the outside of the housing (1) can also be 
arranged in a corresponding annular groove (34) produced, for example, by flanging (see Figure 
1, right side) in the outer wall of the inner cylinder (2). 

A constriction serving as an annular channel (38) is made on the outside of the inner cylinder (2), 
which lies between the two O-rings (36) and (37) in the rest position of the inner cylinder (2) 
depicted in Figure 1. The spacing of these two O-rings (36) and (37) from each other is therefore 
greater in each case than the axial extent of this annular channel (38). At least one flow opening 
(39) designed as a throttle hole is provided in the wall of the inner cylinder (2) in the region of 
the annular channel (38), which connects the annular channel (38) to the housing space (16). 

The inner cylinder (2) has a roughly radially outward protruding annular flange (40) formed, for 
example, by flanging on its end (2^ in the piston rod outlet side, on which an annular continuous 
seal (41) is applied. This seal expediently encloses the flange (40) on its outer surface and on its 
two faces, in which a stiffening ring (42) can optionally be inserted. This seal (41) (depicted on 
the right in Figure 1) lies in the rest position of the inner cylinder (2) depicted in Figure 1 against 
a valve seat (43) formed on the inside wall of the outer cylinder, sealing it, so that the part (170 
of the annular space (17) bounded by the separation piston (18) and the seal (41) is fully 
separated liquid-tight from the part (17") of the annular space (17) lying on the other side of the 
seal (41), this partial space (17") therefore forming the end of the annular space (17) on the 
piston rod outlet side. The valve seat (43) is mounted behind the seal (41) viewed from the end 
of housing (1) on the piston rod outlet side and has a smaller inside diameter than the outside 
diameter of the seal (41) so that it simultaneously serves as a stop that prevents axial 
displacement of the inner cylinder (2) from the housing (1) via the rest position depicted in 
Figure 1. The valve seat (43) can be formed in particularly simple fashion by widening the outer 
cylinder (3) in its region (3^) lying between the valve seat (43) and the end on the piston rod 
outlet side while retaining the cylindrical shape of this section, in which the inside of the conical 
transition part (44) is then formed between the widened section (3^ and the thinner part of the 
outer cylinder (3). The outside diameter of the seal (41) is somewhat smaller than the inside 
diameter of this widened section (30. 

In a simplified variant that cannot be blocked against tensile forces on the piston rod (7), the 
annular flange (40) with the seal (41) drops out and the valve seat (43), i.e., the outer cylinder (3) 
is not widened in its end on the piston rod outlet side. For this purpose the inner cylinder (2) is 
then secured against pushing out from the housing (1) by means of a [word missing] produced by 
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rolling out or by a very small annular collar (45) that has a greater diameter than the coaxial 
cylindrical hole (35) that guides the inner cylinder into the bushing (30). In the rest position 
depicted in Figure 1, this annular collar (45) lies against the inner face of the bushing (30). The 
partial space (17') of the annular space (17) formed between the separation piston (18) arranged 
on the end of the housing (1) on the piston rod outlet side and the closure bushing (8) is therefore 
no longer divided into two additional partial spaces (170 and (17"). A variant just outlined is 
shown on the left in Figure 1. 

The housing space (15) adjacent to the end of the housing (1) on the piston rod outlet side is 
permanendy connected via at least one hole (46) in the shoulder (14) to the partial space (17") or 
partial space (17") of the cylinder annular space (17), for which purpose the annular shoulder 
(14) has a greater inside diameter than the diameter of the piston rod (7) at least from this hole 
(46) up to its free end. 

The housing spaces (15), (16), the partial spaces (17), (17") and (17")' and the partial space 
(17^^ situated between the inner face of the bushing (30) and the adjacent separation piston (19) 
of the annular space (17) are filled with a (virtually incompressible) liquid, for example oil, 
whereas (as already explained) the pressure medium space (24) is not filled with such a liquid. 

The adjustment device operates as follows: 

In the rest position of the inner cylinder (2) for both variants depicted in Figure 1, the flow 
opening (39) is situated between the two 0-rings (36) and (37) so that no connection exists 
between housing space 16 and the partial space (17^), whereas the connection is guaranteed 
continuously between the housing space (15) on the piston rod outlet side and the partial space 
(17") and (H") via the hole (46). The piston (5) and therefore the piston rod (7) therefore assume 
(shown as an example in Figure 1) a rest position in which it is firmly and inelastically blocked 
against pressure loads in the direction of the force arrow (47), since it is pressed against the 
liquid situated in the housing space (16), which cannot expand. The variant depicted on the right 
in Figure 1 is fully blocked against tensile loads in the direction of the force arrow (48), since 
during a tensile load (48) the closing pressure of the seal (41) against the valve seat (43) is 
further increased because of the pressure exerted by the annular surface of the piston (5) on the 
liquid situated in the housing space (15) and therefore in the partial space (17"), i.e., liquid can in 
no case pass from the partial space (17") into the adjacent partial space (17). It is emphasized in 
this connection that because of the bias of the liquid from the pressure medium and pressure 
medium space (24) the seal (41) lies firmly against the valve seat (43) anyway. 

This variant, fully blockable on both sides, is particularly suitable for slope adjustment and fixing 
of automobile seat backs, where blocking in both possible pivot directions is of great importance. 

In the variant depicted on the left in Figure 1 without the seal (41) and the valve seat (43), the 
adjustment device is blocked against tensile loads until the tensile force (48) becomes so large 
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that the liquid column in the housing space (16) separates. This variant is therefore suitable for 
height adjustment of tables, since here only relatively small tensile forces are involved, if at all. 
If the inner cylinder (2) is pushed far enough into the housing (1) by exertion of a corresponding 
operating force (49) on its face protruding from the housing (1) that the annular channel (38) 
bridges the inner O-ring (37) of the bushing (30), as shov^n in Figure 2, the housing space (16) is 
connected to the partial space (17^^ between the separation piston (19) and the bushing (30). If a 
sufficiently large pressure force (47) is now exerted on the piston rod (7), the piston (4) moves 
the liquid situated in the housing space (16) in front of it, forces it through the flow opening (39) 
into the annular channel (38) and from there into partial space (17*^) of the cylinder annular 
space (13). Because of this the separation piston (19) acted upon by the pressure migrates in the 
direction of the end of the housing (1) on the piston rod outlet side. Since the seal (41) has been 
raised from the valve seat (43) in the pushed-in position of the inner cylinder (2) in the variant 
depicted on the right in Figure 1, liquid can flow through partial space (17") and the hole (46) 
into the enlarging housing space (15) from the partial space (17^ bounded by the separation 
piston (18) so that the separation piston (18) also migrates in the direction toward the end of the 
housing (1) on the piston rod outlet side, although to a more limited extent than the separation 
piston (19), so that the pressure medium (spring 25) is more strongly compressed in pressure 
medium space (24). In the variant depicted on the left in Figure 1 the partial space (17'^ is 
permanently connected to the housing space (15) via the hole (46) anyway. 

If no pressure force or a pressure force not sufficient to overcome the ejection forces acting on 
the piston (5) is exerted on the piston rod (7), the piston (5) together with the piston rod (7) is 
pushed from the housing (1), in which the separation pistons (18) and (19) migrate in the 
direction toward the bushing (30) with an increase in their spacing, i.e., with expansion of the 
pressure medium in the pressure medium space (24). The liquid streams are precisely reversed in 
this case, as in the previously described case of pushing-in of the piston rod. If the operating 
force (49) is removed from inner cylinder (2), this returns to its rest position depicted in Figure 1 
so that the piston (5) and therefore the piston rod (7) are blocked in the new rest position 
depicted in Figure 2. 

The gas pressure in the pressure medium space (24) and the bias of the coil compression springs 
(25) can be made so large that the adjustment device acquires a roughly horizontal path-force 
characteristic, i.e., the forces required for adjustment of the piston rod (7) in the fully deployed 
and fully retracted position of the piston rod deviate only slightly from each other. 

The piston rod (7) is provided on its free end with a pin (50) that has a somewhat smaller 
diameter than the piston rod (7) and also has an annular groove (51) in the region of its free end. 
Fastening of the piston rod to an object, for example a table frame or a seat back, under the seat 
of the auto seat is possible on this account. 
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The closure stopper (8) and the bushing (30) can naturally be secured additionally against 
pushing into the housing (1) by corresponding crimping in the outer cylinder (3) or (3'). 

In addition, the bias of the compression spring (25) or the pressure of a gas filling in the pressure 
medium space (24) is chosen so that the required ejection forces against a force (47) are created. 



Claimant 
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Claims 

1. A length-adjustable hydraulically-blockable adjustment device exposed to a pressure 
medium with two cylinders arranged coaxially one in the other with a piston arranged moveably 
in the inner cylinder that divides the inner space of the inner cylinder into two liquid-filled 
housing spaces, which is connected to a piston rod guided outward in a sealed fashion on one 
cylinder end, with a pressure medium space arranged in the annular space between the cylinders, 
which is divided relative to the liquid-filled part of the annular space by an axially moveable 
separation piston in liquid-tight fashion and with a blocking device arranged on the end opposite 
the end on the piston rod side that is operable coaxially from the outside for connection or 
separation of the adjacent housing space to the adjacent part of the annular space via at least one 
flow opening, characterized by the fact that the inner cylinder (2) having the flow opening (39) 
in its wall and closed on its face on the blocking device side, exposing this face outward, is 
axially moveable between two positions and is guided in the region of the flow opening in the 
outer cylinder (3) in a sealed fashion, in which the flow opening is either sealed relative to the 
adjacent part (17*^) of the annular space (17) or is connected to it, that the pressure medium 
space (24) is delimited fluid-tight on its other side by an axially moveable separation piston (18), 
that at least one part (17", 17'") of the partial space (17', 17", 17'") situated between the 
separation piston (18) and the end on the piston rod outlet side of the annular space (17) is 
permanently connected via an opening (46) to the housing space (15) on the piston rod outlet 
side and that the piston (5) is closed and lies with a seal (4) against the inside wall of inner 
cylinder (2). 

2. An adjustment device according to Claim 1, characterized by the fact that the inner 
cylinder (2) is guided in a bushing (30) on the end of the outer cylinder (3) opposite the end on 
the piston rod outlet side. 

3. An adjustment device according to Claim 1 or 2, characterized by the fact that the flow 
opening (39) lies in the region of an annular channel (38) formed by a constriction of the wall of 
the inner cylinder (2). 

4. An adjustment device according to one of the Claims 1 to 3, characterized by the fact that 
the flow opening (39) is designed as a flow throttle. 

5. Adjustment device according to one of the Claims 1 to 4, characterized by the fact that 
the inner cylinder (2) is guided radially almost free of clearance on its end on the piston rod side. 

6. Adjustment device according to Claim 5, characterized by the fact that the inner cylinder 
(2) is guided radially on a tubular shoulder (14) of a closure bushing (8) leading out from the 
outer cylinder and which closes the outer cylinder (3) liquid-tight and seals the piston rod (7). 
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7. An adjustment device according to Claim 2, characterized by the fact that the bushing 
(30) is designed in one piece with the outer cylinder (3). 

8. An adjustment device according to one of the Claims 1 to 7, characterized by the fact that 
the inner cylinder (2) has a stop that prevents pushing out from the outer cylinder (3). 

9. An adjustment device according to Claim 8, characterized by the fact that the inner 
cylinder (2) has an annular collar (45) lying against the inner face of the bushing (39). 

10. An adjustment device according to Claim 8, characterized by the fact that the inner 
cylinder (2) is provided on its end (2^ on the piston rod outlet side with a seal (41) lying against 
a valve seat (43) arranged on the inside wall of outer cylinder (3), which separates the liquid- 
filled partial space of annular space (17) into two partial spaces (17' and 17") liquid-tight and 
prevents pushing-out of inner cylinder from the outer cylinder. 

11. An adjustment device according to Claim 10, characterized by the fact that the seal (41) 
closes a radial annular flange (40) of the inner cylinder (2). 

12. An adjustment device according to Claim 10 or 1 1, characterized by the fact that the seal 
(41) consists of hard rubber. 

13. An adjustment device according to one of the Claims 10 to 12, characterized by the fact 
that the valve seat (43) is formed by a conical transition part (44) between a widening (3*) of the 
outer cylinder lying between the end of the outer cylinder (3) on the piston rod outlet side and the 
rest of the outer cylinder. 
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"LHngenvemtellbareB, druokiiiittalb.auf8chla«te8, hydrau- 
ll8oh blookierbarea Veratellaggregat" 



Die Brflnduns betrlfft eln mngenveratellbarea. druck- 
BlttelbeaufBOhlagtea. hydraullaoh blooklerbarea Veretell- 
aggregat mlt zMel koaxlal Inelnander angeordneten Zylln- 
dem, mlt elnem In de« Innenzyllnder vor80hlebbar ange- 
ordneten, den Innenraum des Innenzyllndera In zvel 
flUaslgkeltagerUllto OehKuserKume auftellenden Kolben, 
der mlt elner zu elnem Zyllnderende hln nach auflen abgo- 
dlchtet herauageftlhrten Kolbenatange verbunden lat, 
olt elnem In dem Rlngraum zwlaohen den Zyllndern ange- 
ordneten Druckmlttelraum, der gegenUber dem flUaalgkelta- 
geftlllten Tell des Rlngrauma durch elnen axial verachleb 
baren Trennkolben flUaalgkeltedloht abgetellt let und 
mlt elnen an dem dem kolbenatangeneeltlgen Bnde entge- 
gengesetzten Ende angeordneten, von auflen koaxlal be- 
tKtlgbaren Absperrorgan zum Verblnden oder Trennen des 
benachbarten OehKuserauma mlt dem benachbarten Tell dea 
Rlngrauna ^ber minieatens elne DurohatrlSmtJf fnung. 

Aus der D^-OS 1 55* 251 l»t derartlgea Verstell- 
aggregat bekannt. bel dem der Innenzyllnder ortsfest 
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l„„.rt..lb d.. AaB.n.,llnd.r. z«l..h.n .In.r ^« '^•l'>«» 
stang. fUhr.a,l.n und dl. ZyXlnder « di..» ""d. .b- 
aohU.B,nd«. v.roohluSbuohse und .Jn» « 

.,txt.n End, d.r zyllndT •"S"'^'"" f 
l,t d.r em Ton .uBm. »«teX. Drrtiong b.t«tl8bar.. 
ir.;.rror,«. .ur«.i.t. durch da. dl. >«rob.tr»c.»rrau«, 
ver.chl.«l.n od.r g.»fm.t wlrd. A. Rolb,n.t„«,n-au.- 

trltts..UlB.n End. .Ind dl, Zyllnd.r 

.asdlcht g.B.n.lnand.r abB,.chloss,n . D.r Druck-lttaX- 

ral .rstlc« alch von d,« Kolb.nstans,n«l.l? 8,l.eon«. 

v.r,cbluBstopf,n bl. xun Tr.n„Rolb,n. D.r «. d.r Kolb.n- 

atang, angebracht. KoXb,n ».l.t .lnd,.t.n. .»n. D"""!" 

aur, durob dl, di. nu..ig.c.lt^b,l . n.r V.r.chl,- 

bong d.r Kolb,n.t«w. von .ln«. 0,h«a..r.«- In d«. 

^d^r.n Ub.r.tre.» k«.n. B.1 g«chXo..«,» Abap.rr.rg«. 

"tT.. y.r.t,Xl«gr,g.t g.g.n Dn.o.^r.. "oc^.rt. 

-»br.nd g.g.n ZogKrtlft. nur .In. b,gr«.xt, BXcc«.r»ng 

gegeben Ist. i 

Aus der IXT-OS 1 8l2 282 lat eine 

gas- Oder f lUwlgKelt.gefUllf Hubvorrlohtung, Insbeson- 
dere xui. stafnlo.en H«h<«ver»f lien von Stuhlsltzen, 
Tlsohen od. dgl., -It z,..! ^coaxial Inelnandar ang.ord- 

schlebbar angeonlnafn und an dasaen Inncn.and «it ainar 
Dlchtung anllagandan, den Innanrau« da. I— ^J^"^;" 
in ..roan»uaarMu»a aufteilendan Kolban,dar «it alnar 

einem Zyllndaranda hin nach auflan •*>8«^i«^»»^^^ 
herauBgafmirta n Kolbanatansa varbunden l.t. Mobel dar 
™nstan«anaalti«a OabKuaerau« atllndiB ^-^J ^^Z ^^ 
elna Offn-ng mlt da« Rlngraum z.lachan dan Zyllndam 
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verbunden lot und mlt elnem am gegentlberliegenden Bide 
angeordnoten, von auBen koaxlal bettltlgbaren Vent 11 
zuni Varblnden odor Trennen dao anderen OehKuaoraums mlt 
dem Rlngraum tlbor mlndoatena ©Ine DurohatrSmtSf rnung 
bekannt. Hlerbel 1st an dem dem koibenstangenaeltlgon 
Ende arlgegengeaetzten Ende Im VersohluBatopfen dos AuBen- 
zyllndora^tind Innenzyllndera eln VentilsttfBel verge- 
aehen^ der in die Hubvorrlohtung zum Verblnden dee Oe- 
hXuaerauma mlt dem Rlngraum hlnelngeaohoben ^lerden kann* 
Im Innentell dea VeraohluBatopfena' lat elne Bohrtins 
von etwaa grtffierem Durchmeaser ale der zyllndrlaoho 
Tell dea Aualtfaeatlftea und elne ErKeltening der Bohrimg 
zur Aufnahme elner Dlchtung vorgeaehen, Mobel zwlaohen 
dlesera Inneren Tell dea VeraohluBatoprens und deaaen 
AuBentell eln elneraelta Uber elne Bohrung Im Innentell 
mlt dem zyllnderfOrmlgen Rlngraum verbundener und 
andereraelta Uber elnen bel elngedrUcktem BetXtlgunga- 
atirt zwlachen deaaen Rlngnut und der Innenwand der 
Dlchtung geblldeten DurohlaBraum mlt dem vom VersohluB- 
attlck begrenzten OehKuseraum verblndbarer Umgehunga- 
raum vorgeaehen l8t«Bel dleaer 'bekannten, IKngenver- 
atellbaren Hubvorrlchtung lat alao eln gesondertea Ab» 
sperrorgan an elnem Bnde angebraoht* 

i 

Der Krfindung llegt die Aufgabe zugrunde, elne Yeratell- 
vorx*iohtting der elnganga beachrlebenen Art In Ihrem 
Aufbau ztt verelnfaohen und danlt funktlonaaloherer zu 
machen* 



Dleae Aufgabe itlrd errindungagemKB: daduroh ^eltSat, daB 
der an seiner itbapeirrorganaeltlgen Stlmaelte abgeaohloa- 
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flene^ nilt dleser atlrnoelte nach auBen frelllegendo 
und In selnet* Wandung die DurohatrOatSffnung aufHelsande 
Innenzyllndor in Berelch der Durohstrtatfrfnung abga* 
dlohtet Im Auflonzyllnder gofUhrt und zWiaohen zwel 
Stellungeh axial verschiebbar ist, in denon die Duroh- 
str5m8ffnung entvodar gegenllbar dem bonaohbarten Tail 
dea Rlngraumaa abgadichtat odor mlt dieaem verbundan 
let, dafl dor Druckmittelraum auch aur aainar anderan 
Seita duroh ainen. axial varsohlebbaren Trannkolben 
riUssigkaitadicht abgegranzt iat, daB zumindaat aln 
Tell dea/ zwisohen dieaem Trannkolben imd dem kolben- 
stangenauatrittsseitigen Ende befindlichen Teilritima 
dfes Rlngraumea otKndlg Ubar elna Offnung mlt dam kolben 
stangenauatrittaaeltigen OehHuseraum verbundan iat und 
daB der Kolben geachloaaen iat und roit einer Dlohtung 
an der Innennand das Innenzyllndera ajiliegt« 

Daa Weaen der Brfindung beateht alao darin, daB der 
Innenzylinder gleiohzeitig ala Abaperrorgan und deaaen 
Auslttaeeinrichtung dient, ohne daB ein nennens^ferter 
zuaKtzlioher Aufwand bezUglich der Auabildung dea 
Innenzyllndera erforderlich lat* Praktiach der geaamte, 
Bonst rtlr das Abaperrtjrgan notwendige AuTwand kann 
oomit ent fallen. Daduroh, dafl der Innenzylinder zwanga- 
IHufig einen grOBeren Durohmesaer ala der BetKtigunga-* 
atift eines Absperrorgans hat, iat auch eine besaere 
Abdiohtung naoh auBen ge>f2tiirlei8tet. Ss komnt hinzu, 
daB ohne YergrOBerung der BaulXnge und des AuBenduroh* 
measers des Yerstellaggregats der PlUaaigkeitsraum ver- 
grttBert >#ird. Die Begrenzung dea Druckmlttelrauaia 
duroh zwei axial verschiebbare Ti*ennkolben atellt 
elne VUr alcfh erflnderiache MaBnahme daur, die eine 
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Umvandlung der belsplalsHelse aus der DT-03 1 8l2 2B2 
bekannten O&sfoder In olne ritlBBlgkeitsblookierbare 
VeratellVoxrrlohtung geatattet, j 

Die arflndungagamllBen KaBnahmen armOgllchan ea, daB 
der Innenzyllnder an dem dero kolbenstangenauatritta- 
aeltlgen Ende entgegengeaetzten Ende dea AuBenzyllndera 
In elner einfachcn Buohse gefUhrt lat. Vortellhafter- 
welaa llegt die DurchatrOmtSffnung Im .Berelch elnea 
duroh elne Elnachnllrung der Wand dea Innenzyllndera 
gebildeten Rlngkanala, dor beim Hlnelnschleben dea 
.Innenzyllndera In die Qasreder cine Dlohtung In der 
Buchae Uberbrllckt • Die Durchatrttcnttf fnung lat auch hler 
zweckmKBlgerwelae wle an alch bekannt ala StrOmungs- 
droaaol auageblldet. 

Om Verkantungen dea Innenzyllndera und der Kolbenatange 
und damlt die Oefahr elnea Undlcht>«erdens dea Veratell- 
aggregate zu unterblnden, lat ea von Vortell, wenn der 
Innenzyllnder an selnem kolbenatangenaeltlgen Ende 
radial praktlaoh apielfrel geftlhrt lat^ wobel dieae 
PUhrung daduroh bewlrkt aeln kann, daS der Innenzyllnder 
auf elnem rohrfKnnlgen Anaatz elner den Aufienzyllnder 
gaa* bzif« riUaslgkeltadloht verachlieBenden und die 
Kolbenatange abgedlohtet aua den AoBenzyllnder heraua-* 
fUhrenden VeraohluBbuohae radial geftlhrt lat. 

ZweckmKBlgerwelae 1st die Buchae elnatUoklg rolt dem 
AuSenzyllnder auageblldet^ waa Inabeaondere dann in 
elpfacher Veiae reallalerbar lat, >tenn der Aufienzyllnder 
zuaannen mlt der Buchae In Kalt- f llefipreBverfahren 
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hergestellt wird. 

\ 

Welterhln lat ob von Vortell, wenn der Innenzyllnder 
elnen eln Hlnauaachlebon aus dem AuBonzyllndor verhlndorn- 
den Anachlag aufwolat^ dor bol ©inor gegen Zugbolaatungen 
nur tollbloclciorbaren AuafUhrungaf orm ala gogon die 
Innere Stlrnsolte der Duohaa anllogender Rlngbund auage- 
blldet flcln kann, dor In olnfaohor Woiao belaplclawolBo 
durch oino Auarollung doa Innonzyllndora goblldot aoln 
kann« Bel einer anderen orf Inderlaohen Woltorbildung 
dor Erflndung lat dor Innonzyllndor an aelnem kolbonatangon- 
auatrlttaaolt^on Bndo mlt elnor:gogen olnen on dor Innon- 
vand doa Auflenryllndors angoordneten Vontlloltz anllogondon, 
don zugeordnoten f lUsalgkoitagerUllton Toilraum doa Ring- 
rauma In zmoI Teilrttumo f lUaalgkoltadlcht trennonden 
und oln Herausachloben doa Innonzyllndora aua dona ylln- 
der verhlndorndon Dlchtung vorsohon* Duroh dleao orfln- 
dorlacho Woltorbildung lat daa Voratellaggrogat nloht 
nur gogon Druokbolaatungon, aondom auoh gogon Zugbo- 
laatungon Im Rahmon dor moohanlaohon Peotlgkolt doa Vor- 
atollaggrogats voll blooklorbar. Dloaor orflndorlaoho 
Woltorbildung lat Inaboaondore ftlr dlo Voratollung von 
AutoaltzrUokonlohnon von grofler Bodoutung, da dloao. 
In boldcn Rlchtungon abaolut foot auch gogon hoho Bo- 
laatungon, bolaplolawelac bol Unfltllon, foatatollbar 
aoln naaaon. Ea hat alch ala voitollhaft orwloaon, wenn 
hlorbol dlo Dlchtung olnon radlalon Rlngflanaoh doa 
Innonzyllndora umgrolft, wobol dlo Dlohtung zwookmlfllgor- 
Molao aua Hartgumml beatoht* Dlo konatruktlvo Roallalorung 
und damlt dor Portlgungaaufnand wlrd boaondora olnfach, 
wonn dor Ventllaltz duroh olnon .konlachfn Uborgangatoll 
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zwlBohen olnor zum kolbenatangenaustrlttBseltlgen Ende 
dea AuBenzylinders llegenden Erweltcrung dos AuBcnzy- 
llnders und Im Ubrlgan Toll des AuBantyllndcrs gablldet 
let. 

Weltera Vortella und Mortcmale der Erflndung ergebcn 
slch au8 dor Boochrolbung von AusrUhrungabolapiclen 
anhand der Zalohnung. In der Zclohnung zelgan 

Plg» 1 olnan Axlal-Lltngs-Sohnltt durch eln 
Varatellaggregat gemHB der Brflndung 
mit ala Abaperrorgan dlenandam Innen- 
zyllnder bol geachloaBenam Zuatand 
do8 Abaporrorgaha, Kobol belderaalta 
dor Symmctrlaaohao toilwolse untcr-. 
aohladllcha AuarUhrungaioOgllchkelton 
dargoatellt alnd und 

Pig. 2 da» Varatellaggragat In olner Daratal- 
lung gomKB Pig. 1 mlt batlttlgtam 
Abaperrorgan. 

1 

Daa VeratellaggMgat walat eln OehSuaa 1 auf, daa Im 
weaantllchen aua z^el konzohtrlach Inelnandor angaord- 
natan 3tahlrohran mlt untaraohladiloham Durchmaaaar^ 
nltailloh alnam Innanzyllndar 2 ttnd alnan AuBanzylindar 
baataht* In dam Innanzyllndar 2 lat aln ailt alnar Rlng- 
dlchtung % an aalnam AuBanumfang abgadlohtat an dar 
Innanwand daa Zyllndara 2 anllagandar Kolban 5 axial 
varaohlabbar gafOhrt, dar an alncw Hohlzapfan 6 alnar 
koaxlal ziSB OaWLuaa aua dlaaam harauagafUhrtan Kolban- 
atanga 7 bafaatlgt lot. Hlarzu lat die Kolbanatange 7 
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m elner VerBohluflbuohso 8 radial praktlaoh splelfrel 
gefUhrt, die mlt ProBsltz In den Auflenzyllnder 5 «lng«- 
satzt und mlttols elner Rlngdlchtung 9 an Ihrem Auflen- 
ujnfang gegenUber diesem abgedlchtet 1st. Oegen eln 
Herauaechleben aus deo Auflenzyllnder 3 Ist dleoe Ver- 
ochlufibuchae 8 durch eine Ihre auflenllegende Stlrnaelte 
Ubergrelfende UmbOrdelung lo dee Auflenzyllndera 3 ge- 
slchert . 

•t 
I 

In elner zyllnderftfrmlgen Ausnehmung 11 In der Vereohlufl- 
buehse 8 let eine Lippendlohtung 12 angeordnet, deren 
Dlchtungsllppen gegen die KolbenstaHge 7 anllegen, bo 
daB auch dleae abgedlchtet aua dem OehHuae 1 herausge- 
fUhrt lat. Die Lippendlohtung 12 wlrd mlttela elner 
zMlaohen Versohluflbuchse 8 und U»b»rdelung lo angeord- 
neten Slcherungaschelbe 13 gegen eln axlale. Verachleben 
gegenUber der Verechluflbuchse 8 geelohert. 

Der innenzyllnder 2 1st mlt .elnen kolben.tangenaue- 
trlttBseltlgen Bnde 2' auf elnem rohrfOnalgen, koaxlal 
zu» Innenzyllnder 2 llegenden Ansatr 14 der VersohluB- 
buohae 8 radial praktlsoh aplelf rei,; aber axial ver- 
Bohlebbar abgeatUtxt. 

Der Kolben 5 untertellt den innenrau« dee Innenzyllndera 2 
in zwel OeMueertluine, nlinlloh In elnen dem kolbenstangen- 
aUBtrlttaeeltlgen Ende dea OehKu.ea I zugevandten OeWluae- 
rau» 15 und elnen auf der anderen Seite dea Kolbena 5 
li«genden OehMuaeraum l6. 



509835/0162 



In dem zwloohon den Innenzyllnder :2 und dem ^AuBenrylin- 
der ^ geblldeten Zyllnderringraum \17 beflnden slch 
z%<6l axial In dem Ringrauni 17 verschlebbare Trennkol- 
ben IB, I9, die belde JeMells mlttels Rlngdlchtungen 
2o bzw, 21 gegenilber der Auflenwand dee Innenzyllndera 2 
und mlttels Rlngdlohtungen 22 bzw; 23 gegentlber der 
Innenwand dee AuOenzyllnders J> abgedlchtet olnd* Der 
zwlschen den belden Trennkolben ItJ, I9 beflndllche^ 
elnen Tell dee Zyllnderrlngraumea 17 blldende D^uok- 
mlttelraum 24 lat mlt elnem elaatlaoh nachgleblgen 
Druolanlttel gefUIlt, nXmlloh elnem Druckgaa und/oder 
elner vorgeapannten Sohraubendruokreder 23, die gegen 
die belden elnander zugewandten RlngflKohen der Trenn- 
kolben 18 und 19 anllegt. 

An dem dem kolbenstangenauatrl ttseeltlgen Ende dos Oe- 
hKusea 1 entgegengesetzten Ende lat der Innenzyllnder 2 
an aelner Stlrnaelte gasdlcht abgeaohlossen. Dies kann 
entweder mlt elner an dem atlrnseltlgen Ende angebraoh- 
ten Platte 26 erfolgen (alehe Xlnke HKirte In Pig. 1) 
Oder mlttela elnes mlt FreSsltz in' daa HuSere Ende 
dea Innenzyllndera elngepreBten Stopfena 27, der mlttela 
elner UmbtSrdelung 28 am Xufieren Ende des Innenzyllndera ' 
axial gehalten wlrd (vgl* Pig. 1 rechte HKlfte). DI3 aer 
Stopfen 27 wKre mlttela elner Rlngdlchtung 29 an eelnem 
AuBenumfang gegenUber der Innenwandung dea- Inhenzylln- 
der& gaadlcht abgedlchtet* Der Innenzyllnder 2 let an 
dleeem Ende aua dem OehXuae 1 heraitagefUhrt, Mobel er 
In elner zyllnderrlngfUrmlgen Buchae jJbgefUhrt lat. 
Die Buchae >o altzt entveder glelckerm aBen Wle die Ver- 
aohluBbuohae 8 mlttela PreBaltz Inj dem AuBenzyllnder 
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und let duroh elne Rlngdlchtung ^1 gegentlber diesem 
gasdlcht abgedichtet, wobel sle gegen eln Herausrutsoben 
aus dem OehKuao 1 duroh elne Ihre auBenllegende Stirn- 
aeite Ubergrelfende UnibtSrdelung ^2 gehaXten wird (alehe 
Fig* 1 llnke HHlfte), oder die Buchse >o let elnstUolclg 
mlt dem AuBenzyllnder 5 auageblldet 1 (alehe Pig* 1 roohto 
Selte), Mas Inobeaondere dann vorteilhaft lat, wenn 
der AuBenzyllnder 5 1« KaltflleBpreflverfahren herge- 
stent wlrd. 

Der Innenzylinder 2 ragt in der In Pig. 1 dargeetellten 
Ruhelage aua dem OehXuse 1 heraus. In entspreohenden 
Rlngr/uten 35, ^4 der Bohrung 35 der Buohee 3o slnd Ring- 
diohtungen 36, 37 im Abstand voneinander angebraoht^ 
die Jede den Innenzylinder 2 gaadloht gegentlber der 
Buchse 30 abdlchten« Die der AuBenselte des OehKuaes 1 
zugewandte Rlngdlchtung 36 kann auoh In elner entapre-* 
ohenden, belsplelewelBe duroh Slokeh hergeatellten 
Rlngnut 3** (slehc Pig. 1 roohte Selte) In der Auflen- 
Kand des Innenzyllndera 2 angeordnet seln* 

An der Aufienselte dea Innenzyllndera 2 lat eine ala 
Rlngkanal 38 dlencnde Blnschnllrung angebracht, die In 
der In Plg««l dargeatellten Ruhelage des Innenzyllndera 2 
zwlschen den balden Rlngdlohtungen 36 und 37 llegt. 
Der Abatand dleaer belden Rlngdlchtiingen 36 und 37 
voneinander lat also auf Jeden Pall grOSer ala die 
axlale Kratreokung dieses Rlngkanals 38, In der Wan- 
dung dea Innenzyllndera 2 1st Im Berelch des Rlng- 
kanals 38 mlndestens elne als Drosaelbohrung ausgebll- 
dete DurchBtrlJ«DOrrnung 39 vorgesehen, die den Rlng- 
kemal 38 mlt dem O^hMuaeraum I6 verblndet. 
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» 

Der Innenzy Under 2 Wolat an Boinam kolbenatancenauB- 
trlttosoltlgan Enda 2* alnen etwa radial naoh auBon 
voratahendan, belaplalawalse duroh Uinbttrdeln gebllda- 
tan Rlngflansoh 4o auf, an deto aine rlngftfrmig umlau- 
fande Dlohtung »»l angabracht lat. Dlaoe Dlohtung um- 
gralft den Planaoh ko zweckmltBlgerHeiae an flelnor 
AuBanflXoha und an selnan baidan Stlrnf IKohan. wobai 
gagebananfallB aln Varstelfungarlng 42 alngalagt 
aaln kann. Dlaoa - In Pig. 1 reohta dargaotollto - 
Dlchtung 41 liagt in der In Pig. 1 dargaatalltan Ruho- 
laga daa Innenzyllndars 2 gagan olnen an dar Innan- 
wand das AuflanzyJkidara auagabildaten Yentilsltz 4? 
dttitand an, ao daS dar von dcm Trannkolban l8 und die 
Dlohtung 41 bagranzta Tall 17' daa Rlngraumea 17 von 
dan auf dar andaran Salta dar Dlohtung 4| liagenden 
Tall 17" daa Rlngraumaa 17, wobai diaaer Tellrauin 17" 
alao daa icolbenBtanganauBtrlttBsaitlga Enda daa Ring- 
raumes 17 bildet.vOlllg f lUBSlgkeltadlcht abgetrennt 
lat. Dar Vantllaltz 43 lat voci kolbanBtansanauatrltta- 
saltlgan Enda daa OahXuaaa I aua gasehan hlnter dar 
Dlchtung 41 angabracht, und Melat alnan klalneran 
Innandurohmassar auf, ala dar Auflandurohmaaaar dar 
Dlchtung 41, ao daB er gla£chzaltlg ala axlala Ver- 
sohlabungan daa Innanzyllndaro 2 Ubar dla In Pig. 1 
dargaatallta Ruhelaga aua dam OehMuae 1 hlnaua ver- 
hlndamdar Ansohlag dlant. Dar Ventilaltz 4^ kann In 
baaondera elnfaohar Welae dadurch gablldat warden, dafl 
dar Auflanzyllndar 3 in Balnem zwlachan dem Ventllaltz 4? 
und dem kolbenatangenauatrlttsseltlgen Ende llegenden 
Bereloh 3' unter Belbahaltung der zylindrlachen Porm 
auch dleaea Abaohnitts aufgeweltet lat, wobel dann 
die Innenselta dea konlschan Obargangs tails 44 zvischen 
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d«» erwelf rton Aboohnitt ?» und dem dUnneren Tell dee 
Auflenzyllndera 5 geblldet let. Der A«flendurch«eeeer der 
Dlohtung 41 let et>«ae gerlnger ale der Innendurohmee. 
aer diesee erwelterten Abeohnltte 5* • 

« 

Bel einer verelnfachten AuefUhrungefowi, die nlcht 
gegen ZugkrKfte auf die Kolbenetange 7 blocklerbar let, 
entfUllt der Rlngflanech 4o mlt Dlchtung 41 und der 
Ventlleltz 4?, d. h. der AuBenzyllnder 5 vlrd auoh In 
Beine« kolben-tangenauetrltteseltlgen Ende nlcht aufge- 
Meltet. DafUr let dann dar Innenzyllnder 2 mlttolB 
•ines 1» Rlngraum 17 llegenden, beiaplelavelee duroh 
Ausrollen hergeatalltan odar duroh elnen eehr gerlng 
gobildaten Rlngbund 45, der elnen grtffleren Durchaeaaer 
aul>al»t,\al8 die dan Innenzyllnder In der Buohee » 
xUhrende koaxlale zyllndrlache Bohruns 55» geK«»n aln 
Herauaaohleben aua dem OehKuaa I gealohart. Bel dar In 
Pig. 1 dargeatellten Ruhalaga llagt dlaaar Rlngbund 45 
gegen die Innenlleganda Stlmoalte dar Buchaa » an. 
Dar tiilBChan dam deo kolbanatanganauatrltteaaltlgan 
Bnda daa OehKuaaa 1 angaordnaten Trennkolben l8 und 
der Verechluflbuchse 8 geblldete TellrauiP 17- dee Ring- ^ 
raumae 17 let aleo nlcht -ahr In zwel weltere Tellrtu«a 17 
bzM. 17" untertallt. Die zuletzt gesohllderte AuTUhrunga- 
fonn let In Pig. 1 Unke dargeatallt;. 

i 

Der dem kolbenatanganauatrittasaltlgan Bnda dae Oa- 
hJluaae'l banaohbarf OahEuaaraum 15 Ist etKndlg Ubar 
' Blndaetana alna Bohrung 46 Im An.atz^ l4 mltj dem Tell- 
- raun 17" bzw. dam Tallraum 17"' . da. Zyllndamngraumea 17 
varbundan, Mozyx der rohrfBrmlge Aneatz 14 zumlnda.t 
von dlesar Bohrung. 46 an bla zu ealnem frelan Ende 
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olnen grlSflercn Innendurchnessor aufMeiat ale d«r Duroh- 
neBserr der Kolbenotange 7« 

i 

Die 0«hIu««muiiM» 15. 16. die Tellrtumo 17', 17" bzw. 
17-' und d«r zKloohen der Inneren Stirnoolte der Buohee y> 
und de« benaohbarten Tronnkolben 19 beflndllohe Tell- 
raum 17^ dee Rlngrau»e» 17 eind mlf elner (praktlech 
inkompreeslblen) PlUeelgkelt, belspleleMelse 01 ge- 
fUllt, wMhrend - wie berelta dargelegt - der Druokmlt- 
telraum 2* nloht mlt elner aolohen' PlUeelgkelt gefUllt 
let. 

Das Verstellaggregat arbeltet folgendonnaflent 

In der in Fig- 1 dargeetellten Ruhelage dee Innenzylln- 
dem 2 nir belde AusfUhrungsformen^bef Indet slch die 
DurchstriSmOffnung 59 zMlechen den belden Rlngdlchtungen 
56 und 57, eo daS kelne Verblndung zwiaohen dcm Oo- 
hHueeraua 16 und dem Tellraum 17^ beatoht, wKhrend 
die Verblndung zwlschen dem kolbenetangen-austrltta- 
aeltlgen Ochltufleraum 15 und dera Tellraum 17" bzw^. 17'" 
BtHndlg Uber die Bohrtmg 46 geMKhrleietet lat. Der 
Kolben 5 und damlt die Kolbenatange 7 atellt aich also 
m elner, - in Pig. 1 beispldLhaft dargesteilten - ^. 
Ruhelage eln, in der ale gegen Druokbelaetungen geoHB 
dem Kraftrlchtungapfeii 47 feat und unelaatiaoh 
blocklert 1st. da sle gegen die Im OehKuaeraum l6 be- 
flndllohe FlUsslgkelt angedrilckt Mini, die nicht auo- 
welchen kann. Oegen Zugebelastungen gemKfl dem Kraft- 
rlchtungspfell 48 lat die in Fig. I rechts dargestellte 
AusfUhrungsronn vollkonroon blocklert, da bei elner 
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ZugbalaBtung 48 aufgrund das hlorduroh von der Ring- 
flXche des Kolbens 3 auf die Im OehMuaeraum 1^ und 
damit Im ^oilraua 17* beflndllohe FlUsalgkelt au8ge«> 
Ubten Druokea der Sohllefidruck der Dlohtung 4l gegen 
Ventllaltz 4^ nooh vergrtfSert wlzxl, d« h« ea kann auf 
gar kelnen Pall PlUasigkeit von dem Teilraum 17** In 
den benaohbarten Teilraum 17* Uoertreten^ Ba ael In 
diesem Zuaanmenhang betont, dafi ohnehln aufgrund der 
Vorspannung der FlUsalgkelt duroh daa Druokmlttel 
Im Druckmlttelraum 24 die Dlohtung 4l Teat gegen den 
Ventllaltz 4^ anllegt. 

Dleae beldaeitlg vttlllg blooklerbare AuafUhrungaform 

iat beaondera geeignet fUr die Nelgungaveratellung 

und Pestatellung von Autosltzrlloklehnen, wo elne Blockle-* 

rung In belden m(5gllchen Schwenkrlchtungen von groBer 

Wlchtlgkelt l8t« ^ 

■ .* 

Bel der In Pig* 1 llnka dargeatellten AuarUhrungaform 
ohne Dlohtung 41 und Ventllaltz 4^ lat daa Verstell-- 
aggregat ao lange gegen Zugbelaatungen blooklert, 
bis die Zugkraft 4« ao groB wlrd^ daB die PlOaalgkelta^ 
sKule Im OehHuseraum 16 abrelit» ^Dleae AuarUhrungaform 
lat alao belaplelawelae zOm Htfhenveratellen von Tlaohen 
gut geeignet, da hler regelmlL01g> wenn Uberhaupt * 
nur relatlv klelne ZugkrXfte angrelfen* Wlrd dor Innen- 

zyllnder 2 durch AuaUben elner entaprechenden BetKtl- 

* 

gungakraft 49 auf aeln aua dem OefaKuae 1 herauaragen- 
dea atlmaeltlgea Ende aowelt In ^ daa OehXuae 1 hlneln- . 
geaohoben, daB der Rlngkanal J>8 die Innenllegende Rlng- 
dlohtung 57 der Buchae >> UberbrUokt • wle In Pig. 2 
dargeatellt ao wlrd der OehKuaeraum l6 mlt dem 
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, 17" x-laohon a«. Tr-nnkollxn 19 und d.r 

:ir^ «r.Un. W.^ nun -n, .u.r..o..«. sro- 

d.r Kox..n 5 di. in "-""x^^^.r 

r Ltb»»t«8.n.u.tritt...ltlB. End. d.. 0.h«u.e. 1. 

TlD dl.~r h.r.lng..chob,„.n d.. In""^^ 

Da in ,„ „- , „„hta darg.at.llt«n AuaflBl- 

Ttllr^l" FXU.aleK.lt d.r.h d.n t.Ur«a. XT" «nd 

15 „ohatr«-.n. vodurch d.r Tr.nnkolb,n 18 a^"""' 
1 ttlwung aar daa KoXI,.nat««.n.u.trlttaa.ltle. 

^. ^X. d,r Tr.nnKoXb.n 19, ao dafl daa Druok-ltt.X 

,\r..t Tallraom 17"' ohn.bln atltodlg 
AuaWnmnsaro™ lat ''"^ ^6 ,.rb«„d.n. 

Bit d.» OeWlaaerauB 15 Ubar dl« uonrums 

«lrd «.f -la K<.lb.n.t~«. 7 k.in. od.r .In. "^'^ 

za.a««.n Bit d.r KoXb.n.t«w. 7 a- 0«- » 
b.n 5 iiiaaD~in » Tr.nnkolb.n 18 imd X9 "nt.r 

h.raasE.aooo . ^.„.., j n. unt.r Bntapannnne 

V.rgrOBarone in „„,„i™itt.XraaB 2» In Blohtong 
d.a DruolcBltt.la 1« Druokmlttaira™ « 

509B35/0162 



B».*.. JO ««.d.m. Dl. PXU..UK.lt..tr»-. .ind hl.r., 
b.l g.n«. am8.W.hrt. «l. b.l <1.« .».or 
P.11 d.. Bln.ohl.b«>. der.Kolb.n.t«g.. Wird d«n dl. 
Bet«lgung.kr.rt 49 von d»- ""'"""^'''VattrZ"! 

1„, xarUok. »o daB d.r ltolb«. 5 «nd d-lt dt. Kolbon- 
X. 7 in n.«.n In Pig. 2 d«g..t.Xlt«. Huh.1.,. 

blooklort Mordan, 

B.r 0..dr«ok im Dructa.ltt,Xr.um 2» b«. dl. Vor.P«u.»ng 

d,r schr.ub.ndruckr.d.n. 25 k"«> ■« groB e*""^" 

H.rd.n, das d.. v.r.t.lli«gr.g.t .In. «»Hh,rnd w.^.- 

r,cnt. W.g-Kr.ft-K.nnllni, b.ko™t, d. h. 

.t.Xlung d.r Kolb.n.tiing. 7 In vOUlg .o.g.r.br.n.P 

und v»Ulg .lng,f.hr.n.r St.Uung d.r 

ford.rU.h.n icmft. «.loh.n n«r B.rlngr«gig von.ln«d.r 



Dl. Kolb.n.t.ng. 7 l.t "> Ihr.- f r,l.n Knd. -It .ln.« 
Z.pr.n 5o v.r..h«>. dor .In.n .t«« kl.ln.r.n Durob- 

L dl. Kolb.n.t««. 7 auf-.l.t and d.r 1. ».r.loh 
..in.. rr.l« Fnd.. «l.d.run. .In. Blngnat 51 
Hl.™it l.t .in. B.r..tlgan8 d.r KoXb.nrt««. " .ln« 
0 g".t«,d, b.l.pl.X«.l.. .ln« Tl.<*g..t.lX od« 
.l',r Rack.nX*n. unt.r d.e 31t. .In.. »at,.lt«.. -Og- 
lloh. ] 

Ver-chloB-topren 8 und die D«on.e » >c^n ..Ib-t. 

CH,U*aa, 1 nooh zuBtt.lloh duroh «.tin>r.oh«d. BlnWrd- 
lurvsen 1» Auflenzyllnder 5 bzw. 5* C-lchTt wrden. 
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im Ubrlgen wlrd die Vorspannung der Druckfoder 25 bzw. der 
Druok vlner OaafUlluns In den Dructanlttelraum 24 no ge- 
Mllhlt« dafl die erforderllchen AuBsohuWcrkf te gegen elne 
Kraft %7 erx«^«8t warden. f 

- . ' • ■ 



- Ansprllobe - 



.3 



i 

i 



5 03835/0162 



2408055 



AnsprUche 



[im LSngenverstellbares^druckmlttelbeaufschlagteSj hydrau- 
llsch blocklerbares Verstellaggregat mlt zwel koaxlal 
Inelnander angeordneten Zyllndern, mlt einen In dem 
Innenzyllnder verschlebbar angeordneten, den Innenraum 
des Innenzyllnders In zwel flUsslgkeltsgefUllte QehSuse- 
raume aufteilenden Kolben, der rait einer zu einem 
Zyllnderende hin hach auBen abgedichtet herausgefUhrten 
Kolbenstange verbunden ist, mit einem in dem Rlngraum 
zwiBchen den Zylindem angeordneten Druckmlttelraum, der 
gegenttber dem flfiasigkeltsgefttllten Tell dee Rlngrauma 
durch elnen axial verschiebbaren Trennkolben fltlsslg- 
keltsdlcht abgetellt 1st und mlt elnem an dem dem kolben- 
Btangenseltlgen Ende entgegengesetzten Ende angeordneten, 
von auSen koaxlal betatlgbaren Absperrorgan zum Verblnden 
Oder Trennen des benachbarten GehSuseraums mlt dem be- 
nachbarten Tell des Ringraums tiber mindestens eine 
DurchstrOmOffnung, dadurch gekennzelohnet, dafl der 
an seiner absperrorganseitigen Stlrnselte abgeschlossene, 
mlt dleser Stlrnselte nach aufien frelllegende und In 
seiner Wandung die Durchstr0m5ffnung (2^9) aufwelsende 
Innenzyllnder (2) Im Berelch der DurcbstrBmSffhung ab- 
gedichtet Im AuBenzyllnder (3) geftlhrt und zwlschen 
zwel Stellungen axial versohlebbar 1st, In denen die 
DurchstrcSmSffnung entweder gegenttber dem benachbarten 
Tell (17"^) des Ringraums (17) abgedichtet oder mit 
ihm verbunden ist, daB der Druclcmittelraum (24) auch 
auf seiner anderen Seite durch elnen axial verschieb- 
baren Trennkolben (l8) flttasigkeltsdlcht abgegrenzt 1st, 
daB zumlndest eln Tell (17**| 17" M des zwlschen dlesem 
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Tr«nrttolb«> (l8) und de« kolb«n»tan««nau8trltt«B«ltlgen 
Bnd* b^fliMlllchen T-llrauas (17', 17*1 17"') Mng- 
rauBS (I7)^»tllndlg Ub«r •ln« Offnung (^) "ii^ ^•^ 
lcoll>«n«t«ii««n*u»trltt«e«ltls«n 0«hlu««rwi« (15) rarbun- 
don l«t und daa dor Kolbon (5) go»ohloMon l»t und nit 
olnor Dlohtuns (*) on dor Innonwondidoo Znnonsylindoro (2) 
anliegt. 

; • • ...j. . • 

i 

2. Vorotolloggrogot nooh Anopruoh li dodaroh gokormzoioh- 
not, dafl dor Innonsjilnder (2) on do« do« kolbonotongon- 
auotrlttoooltlgen Bndo entgogengoBotxton Bndo don AuBon- 
zyllndoro (5) In olnor Buohso (») goftlhrt lot. 

5. Vorotolloggrogat nooh Anopruoh 1 odor 2, daduroh ko- 
kftnnzoiohnot. dafl dl« Durohotrtfmtff fnung {») 1« Beroloh 
elnoo duroh eln* BlnaohnUrung dor Wand doo Innonzylln- 
dora (2) goblldoton Rlngkanala (58) llogt. 

4. Vorstollaggrogat naoh oinom dor AnoprUoho 1 bio 5, 
daduroh Kolg«nnasalohnot. dag dl» DurobatrOirtJffnung (>9) 
ala StrOonmgadrooool auagoblldot lot, 

5. Vorotolloggrogat naoh oinea dor AnoprUoho 1 bio k, 
daduroh ico^»nn^olohriot . dafl dor Innonsyllndor (2) an 
■•inoa kolbonotangonaoltlgon Indo radial praktlaoh 
splolfrol gofOhrt lot. 

6. Vwratollaggrogat naoh Anspruob 5» daduroh gokonnzoloh- 
nmt, dafl dor Innonzy Under (2) auf olnom rohrftfrmlgan 
AnaatK (1%)- olnor don Auflonxyllndor (5) flUoflgkoltodloht 
Toroohlloflondon und dlf Kolbonotango (7) abgodlohtot 
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au8 dem Aufii^nxyllnder herausfUhrenden VorsohltUibuohao 
(8) radial gefflhrt lat* 

7. Verstella^ragat naoh Anapruoh 2, daduroh gakTin-^ 
zelohnet^ dafl dlo Duohsa (>>) elnatUoklg ult dmo Auflan- 
zyllnder (3) auagablldat lat* 

8* Veratellaggx^gat naoh alnem dar Anaprttoha 1 bla J, 
daduroh gekannzeiohnet ^ daB dar Innenzyllndar (2) 
elnan aln Harauaschl abaci aua dam AuSanzyllndar (3) vor^* 
hlndamdah Anaohlag aufwaiat. 

9« Varatallaggr^gat naoh Anapruoh 8, daduroh gakann-> 
zaichnat^ daB dar Innanzylindar (2) alnan gagan dla 
Innara Stlmaaita dar Buohaa (^9) anilagandaa Rlngbund 
(45) aufwaiat^ 

lom Varatallaggragat naoh Anapruoh 8, daduroh gakannzaioh^ 
nat^ dafl dar Innanzyllndar (2) an aalnom kolbanatangan«> 
auatrlttasaitlgan Bnda (2') mlt alnar gagan alnan an dar 
Innanwand daa Auflanzyllndara (3) angaordnatan Yantllaltz 
(4^) anilagandan, dan zugaordnatan f lUaalgkaltagafUlltan 
Tallraun daa Rlngrauma (17) In zwai TailxilUBa (17* und 17") 
riUaai^altadloht trannandasi und aln Herauaaohlaban daa 
Innanzyllndara aua dam AuBanzyllndar varhlndamdan Dloh- 
tung (41) varaahen lat. 

11. Varatallaggragat naoh Anapruoh lo, daduroh gakann^ 
zalohnat^ dafl dla Dlohtung (4l) alnan radlalan Rlng- 
rianaoh (4o) daa Innanzyllndara (2) UB«rairt« ( 



« 
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12. Ver»tella«gr«gat naoh Anepruoh lo odor 11, daduroh 
gekennzeichnat. dafl die Dlohtung (*1) «tt» Hartgunml i 
bestaht,: I 

13. Verstella^gregat naoh elaen der AnaprUcha lo bla 12, 
daduroh Rekannzalohnet. daB der Vantllaltz W) duroh 
elnen konlsohen Obergangstell (4*) zwlaohan elner zum 
lcolbon»tan«enau8trltt88eltl6an Enda daa AuBanzyllndara 
(5) llagandan Krwaltarung O* ) daa Auflanzyllndara und 

daa Ubrlgwi Tall daa Auflanzyllndara gebildat lat. 
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